AUDIO-SIGNAL DETECTING DEVICE 



BACKGROUND OF THE INVENTION 
5 1 ■ FIELD OF THE INVENTION 

[0001] This invention relates generally to audio-signal detecting devices, and it 
relates more particularly to an audio-signal detecting device to be disposed in 
earmuffs for protecting a user' eardrums against any instantaneous extemal 
high-decibel audio signals when he is working in a high-noise site. 

10 

2. THE PRIOR ARTS 

[0002] A shooting range or a machinery-processing workshop is known an 
extremely high noisy working site. When shooting or working there, people would 
wear earmufTs to obstruct unbearable noise in order not to get their eardrums hurt. 
15 [0003] In the earmuffs of a shooter or a worker, there is usually arranged a 
processing device for receiving and processing extemal audio signals such that the 
shooter or the worker can commvmicate with outside people without needing taking 
off his earmuffs. 

[0004] The earmuffs would protect -a user's eardrums and allow him to 
20 communicate with people outside or keep himself informed of peripheral 
environmental states without needing taking off his earmuffs as mentioned though, 
unfortunately, the audio signals inputted to the conventional earmuffs are processed 
to get attenuated to some limited extent only, it doesn't work very much on noise 
high than 80db. 



SUMMARY OF THE INVENTION 
[0005] The primary object of this invention is to eliminate the aforementioned 
defects by providing an audio-signal detecting device to be disposed in a user's 
earmuffs for automatically attenuating an overlarge high-decibel audio signal to 
5 even achieve a mute state for protection of the user's eardrums, and during the 
mute state, the communication state could be gradually restored by means of a 
time-constant delay charge process; 

[0006] In order to realize above-said object, the audio-signal detecting device of 
this invention to be disposed in a user's earmuffs is comprised of: a receiving unit, 

10 a first audio-signal amplifying unit, a second audio-signal amplifying xmit, a 
peak-detecting and inverting unit, a first amplifying unit, a peak-detecting unit, a 
first switch, a delay unit, a second amplifying unit, a second switch, a third switch, 
an adjusting unit, a third audio-signal amplifying imit, and an output xmit. 
[0007] For more detailed information regarding advantages or features of this 

15 invention, at least an example of preferred embodiment will be described below 
with reference to the annexed drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] The related drawings in coimection with the detailed description of this 
20 invention to be made later are described briefly as follows, in ^yhich: 
[0009] Fig. 1 shows a circuitry block diagram of this invention; 
[0010] Fig. 2A shows the audio signals received by a receiving unit of this 
invention; 

[0011] Fig. 2B is a schematic view showing the peak values of detected 



waveforms of this invention; 

[0012] Fig. 2C is a schematic view showing the peak values of detected 
inverting waveforms of this invention; 

[0013] Fig. 2D is a schematic view shovsdng the peak values of detected 
inverting output waveforms of this invention; 

[0014] Fig. 2E is a schematic view showing the waveforms of a first amplifying 
unit and that of the original audio- signals; . 

[0015] Fig. 2F is another schematic view showing the peak values of detected 
waveforms of this invention; 

[0016] Fig. 2G is a schematic view showing the peak values of detected output 
waveforms of this invention; 

[0017] Fig. 2H is a schematic view showing a first switch and the waveform of a 
delay unit; and 

[0018] Fig. 21 is a schematic view showing the output waveforms of a third 
audio-signal amplifying unit. 

DETAILED DESCRIPTION OF THE PRRFHRRED EMBODTMRNT 
[0019] Fig. 1 shows a circuitry block diagram of this mvention. As shown in Fig. 
1, an audio-signal detecting device of this invention is comprised of: a receiving 
unit 1, a first audio-signal amplifying unit 2, a second audio-signal amplifying unit 
3, a peak-detecting and inverting unit 4, a first amplifying unit 5, a peak-detecting 
unit 6, a first switch 7, a delay unit 8, a second amplifying unit 9, a second switch 
10, a third switch 11, an adjusting imit 12, a third audio-signal amplifying vmit 13, 
and an output unit 14. The audio-signal detecting device is disposed in a user's 



earmuffs for detecting input audio signals having a peak higher than a 
predetermined value. When such a peak is detected, the audio-signal detecting 
device is launched to intercept and attenuate or reject the input signals in the 
earmuffs to even enter a mute state for protecting a user's eardrums against high 
noise, and ttie control will be removed when the peak detected goes down below 
the predetermined value. 

[0020] The mentioned receiving unit 1 composed of a microphone is provided 
for receiving external audio signals. 

[0021] The first audio-signal amplifying unit 2 having its input end coupled with 
the output end of the receiving unit 1 is arranged to process the audio signals 
received by the receiving unit 1. 

[0022] The second audio-signal amplifying unit 3 having its input end coupled 
with the output end of the first audio-signal amplifying unit 2 is employed to 
process the output signals of the first audio-signal amplifying imit 2. 
[0023] The peak-detecting and inverting unit 4 having its input end coupled with 
the output end of the second audio-signal amplifying unit 3 is employed for 
detecting the inverting peak of output audio signals fi-om the second audio-signal 
amplifying unit 3 and providing a bias voltage to the first amplifying unit 5 to 
thereby make output amplitude thereof fluctuated in accordance with the detected 
peak to hence secure the attenuation effect of the audio signals.. 
[0024] The first amplifying unit 5 having its input end coupled with the output 
end of the first audio-signal amplifying unit 2 and of the peak-detecting and 
inverting unit 4 is so arranged to receive the inverting peaks detected by the 
peak-detecting and inverting unit 4 for attenuating the audio signals. 



[0025] The peak-detecting unit 6 having its input end coupled with the output 
end of the second audio-signal amplifying unit 3 is so arranged to detect the output 
audio-signal peaks from the second audio-signal amplifying unit 3 and provide a 
rated voltage to drive the first switch 7 when the detected peak is foimd greater 
5 than the predetermined decibel value. 

[0026] The first switch 7 composed of an analog switch and having its input end 
coupled with the output end of the peak-detecting unit 6 is employed to receive the 
detected signal voltage greater than the predetermined decibel value. 
[0027] The delay unit 8 composed of a resistor and a capacitor and having its 

10 input end coupled with the output end of the first switch 7 is designed to perform a 
charge effect by means of the resistor and capacitor in order to provide a bias 
voltage to the second amplifying unit 9, in which the delay unit 8 slows down the 
output signal, from smaller to bigger, of the second amplifying unit 9. 
[0028] The second amplifying unit 9 composed of transistors and having its 

15 input end coupled with the output end of the first switch 7and the input end of the 
delay unit 8 is employed to receive a delayed bias voltage caused by the delay unit 
8 to therefore enlarge the output voltage gradually. 

[0029] The second switch 10 composed of an analog switch and having its input 
end coupled with the output end of the delay unit 8 is arranged to receive the 
20 output signals of the delay unit 8. 

[0030] The third switch 11 also composed of an analog switch and having its 
input end coupled with the output end of the second switch 10 is designed to 
ground the output end of the second amplifying xmit 9 and thereby disable the third 
audio-signal amplifying unit 13 to therefore achieve a mute state when it is 



actuated. 

[0031] The adjusting unit 12 composed of a variable resistor and having its input 
end coupled with the output end of both the second amplifying unit 9 and the third 
switch 11 is employed to adjust the magnitude of signals inputted to the third 
5 audio-signal amplifying unit 13. 

[0032] The third audio-signal amplifying unit 13 having its input end coupled 
with the output end of the adjusting unit 12 is employed to enlarge the output 
signals of the adjusting unit 12. 

[0033] The output unit 14 composed of either a buzzer or a speaker and having 
10 its input end coupled with the output end of the third audio-signal amplifying unit 
13 is arranged to output the enlarged signals of the third audio-signal amplifying 
unit 13. 

[0034] Fig. 1 and Fig. 2A through 21 represent a circuitry block diagram and 
detected signal waveforms of each block. As shown in the figures, after the 

15 receiving unit 1 has received an extemzd audio signal (shown in Fig. 2 A), the 
received signal is then forwarded to the first audio-signal amplifying unit 2 for 
processing. The enlarged signal at this time is inputted to both the second 
audio-signal amplifying unit 3 and the first amplifying unit 5. After enlarged in the 
second audio-signal amplifying unit 3, the signal is outputted to the peak-detecting 

20 and inverting unit 4 and the peak-detecting unit 6 respectively. The signal 
waveforms detected by the peak-detecting and inverting unit 4 are shown in Fig. 
2B through 2D, revealing a bigger inverting output peak, a greater attenuating 
signal (shown in Fig. 2D). Now, the inverting output is compared wdth the 
audio-signal output of the first ampli^^ing unit 5 (portion a in Fig. 2E represents 



the attenuating portion of an audio signal), where the output of the first amplifying 
unit 5 is variable depending on the detected peaks for achieving the attenuation 
effect. 

[0035] The peak waveforms of the audio signals detected through the 
5 peak-detecting unit 6 are shown in Fig. 2F and 2G. At this time, the peak-detecting 
unit 6 will provide a rated voltage (as portion b shown in Fig. 2H) to actuate the 
first switch 7 when the peak of signals is foimd greater than a predetermined value, 
and through the third switch 11 to groxmd the second amplifying unit 9, a mute 
effect could be secured (as portion c shown in Fig. 2H and portion c' shown in Fig. 

10 21). Now, the third audio-signal amplifying unit 13 does not output any audio 
signals at this moment to ensure the security of a user's eardrums. 
[0036] In the mute duration, the charge effect of the delay imit 8 owing to RC 
time constant would make the output signals of the second amplifying unit 9 grow 
gradually (as portion d shown in Fig. 2H and portion d' shown in Fig. 21) to finally 

15 allow the recovery of normal audio-signal output of the third audio-signal 
amplifying unit 13. 

[0037] In the above described, at least one preferred embodiment has been 
described in detail with reference to the drawings annexed, and it is apparent that 
numerous changes or modifications may be made without departing from the true 
20 spirit and scope thereof, as set forth in the claims below. 
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